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SBSTRACT / ■ ; ' 

The entire /educable mentally retarded <snR) 
population of three jaiMl^ and two elementary schools in Indiana were 
subie.cts for this interdisciplinary study that addressed the problem 
of ' deter mining what n^dia .techniques .influence the attention of 
lildly handicapped learners toward relevant information and away from 
irrelevant information in instructional media. Conceptually, the 
techniques were divided into attention-^getting and 
attontion^directing and into learned and unlearned cues. Subjects 
were chosen tc reveal any developmental tren^. Conclusion? reached 
were that "mostvinf luencinq techniquiss used in audiovisual^ 
presentations can have an impact upon the behavior of retarded as 
well as liormai learners. Motion, an attention-gettxng cue, had a 
stx^ong. effect for both BHB and normal learners, further, printed or 
SE)cken instruction to look at an object, an attention-directing cue, 
. made significant difference in both recognition and eye movement 
patterns in favor of the target object. It was also noted that 
spatial locati>3n in the visual field, especially the upper central 
position in a frame, has impact upon attention to an object. The most 
consistent effect of attention^inf luencing techniques in fixed^pace 
media was on eye movements, which caused learners to look more 
quickly and fcr a longer time at critical information, (HEE) 
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^ . ^ Attention to Instructional Media; 

Wliat are the Relevant Media Techni^^ues and Learner Cti^racteristiCB? ' ^ ' 

Visual attention has long been o£ central Interest to the makers and' 

users. o£ Instructional media (Ball and Byrnes^ 1^60; Miller; 1937; Fl,emlng 

iind Levies 1978) for they have employed nunterou^ techni<iues; closeups^ 

underiintngs^ color cues» etc^^ In an attempt to make sure their audience 

-notiti&s"the^iSpbFfaS£ ideas YhejTare" presenting We found that visual 

attention is also of interest' to the Special Education field * According to - 

Crosby and BXatt (1968) » ^^professional opinion^ derived from educational 

and clinical experience^ has long Identified impairments of attention as a 

general tr^it of the i^entally retarded—** and further^ *'*-at least four 

theorists (Zeaman and Uouse^ 1966; O'Connor and Hermelln^ 1963; Denny» 1966;- 

iurla^ 1963) have posited 'specific attentional deficits in an attempt to 

account for certain learning impairments evidenced by retardates as a group** 

(f^ 69) t Ue began to wonder how effefitive our media tec hni<iues for attention 

getting and directing would he for mildly tiandlcapped children>who have 

difficulty seiVectively attending to instructional^ stimuli? This question is 

particularly pertinent to the current ,attetnpt to educate such children in 

the least restrictive environment i^e* to nsajUistream them* 

The problem, this study add^ssed wast What media techniques influence 

the attention of mildly handicapped learners toward the relevant Information 

and away from the icreleyant information In instructional media? 

The media 'literature is replete with references to such techniques and 

Includes some studies which find learners attending unpredictably to un- 

Intended InformationV - For example^ an early study -(Neu^ 1950) showed that 

* This research was funded in psrt by a grant (U50E G 007804210) from the 
Bureau of Education for the Handicapped^ Division of Media Services* 



stCeiiCiou-gsinius techniiiues employed in s' iKiv-Co-Klo-it. f ilm actually detracted^ 
from effectiveness » i»e;^ drew sCCenCiou CO themselves and did not increase 
learnlne* A more analytical attidy using eye^^oveuient data (Cuba» and othara^ 
1964) found that attention to a televiaed acience demonstration waa often -^ 
focuaaed on the demonstrstor*s face (irrelevant) rather tfian on the acience 
. object (relevant) he was diacuaaing* 

Some of the media atudiea finding poaitive effects pn learning are the 
followlng»^t6g€ther with the^ttentional techniquea atudied: Allen » Cooney» 
and Welntraub (1968) verbal directions; Gibson (1947) diatortion or exag-* . 
geration of relevant cuea; Lumadaihe^ Sulzer and Kopatein (1961) pop-on 
labela arrowa; Ttenchord and Criaay (1931) large ai2e» upper le£t poaition^ 
color; Uolf (1971) repetition factbra^ novelty and complexity* 

Other aourcea liat tuimeroua apecific techrtiquea preaimed -^or found to 

"it . 

influence attention^ e*g*» Allen and Goldberg (1977). recommend that media 

I 

producera provide verbal directions » present only critical cues^ uae visual 
emphsslzers^ uselnotion^ use different media; Hay (1965) refers to color* 
visual pointers* **lmplosion. techniques/* cue familiarization inclndlng 
extreme closeups* subjective csmers* inserted questions; Ball snd Byrnes^ 
(1960) refer to verbsl csptioning snd labelling* eye attractors such aa' 
colotf brightness^ movement* size * white spsce* shape* 

ksk extensive program of res^rch on retarded children ^(Zeaman» .1973; 
Zeaman^and Uouse» 1966) ascribes deficieocies in discrimination learning to ' 
atteational differences -rsther than learning proceaa differences* They 
repeai:edly found thst stimulus novelty strongly Influenced the sttention of 
retarded cbildr^U* The sudden introduction of novel cues was ortren sccompsnied 
* by sudden solutions to discrimination problems. ' 



In another study» Wilhelm and Lovaas (1976) trtf jjied both retarded and 

nortnaX children to accurately distinguish between two pictures * Then they 

■■ ^ 

tested tiie^ childrend recognition' inemory for the objects in the pictures* 
The normal &ubjectd correctly recognized all three objects In the pictures 
while the mildly retarded recognized an avelrage.of 2»1 objects' and the 
eeverely retarded' only. 1*6* , Apparently the retarded children had, selectively 
attended to only part o£ the pertinent information* 

- - ■Hagen^(1972) found a developcient trend in normal children for Increased 
_learning-o£'tt)e 'central^in£otmation~lj^^ and decreased learning of 

■ Incidental information* llowever»retarded, chlldreld failed to make tt) is,, 
distiuctioil between central and. incidental Information* - 

Attentiotial processes have been more clearly Implicated in retardate 

'''' ' w } ' 

^learning deficiencies' Vliere titudied have Included eye-movement data* For 
example^ Boersma and Mair (1975) found retarded learners to be deficient 

in visual attention* Tlieir eye fixation patterns Indicated they did not 

' . ' ' ' '. . ' ' ' . . ' 

select important cueain the pictorial displays* Similarly^ Kackw^rth 

* 

'.^nd Bruner (1970) tioimd that retarded subjects were less likely to looH at 

J 

important areas in pictures than normal subjects* . ^ 

The weight of the evidence in the preceding is that mildly hand.icapped 
children are deficient in their attentional processes^ and that this deficit 
Could place severe constrainta on their ability to learn from instructional ■ 
media uuleao compensated for by , special media techniques for influencing 
attention* However^ our brief survey of selected videotapes^ films»^aDd - 
filmstrips for handicapped learners revealed only spotty and Infre'quaat use, 
o£ attention influencing technl<iues* 

Our invedtigatlon of £his problem extended to five exploratory, studied^ 
parts o£ which I will briefly summarize here* 



^ Ihe project was Interdisciplinary » the iitvesti{;atorA besides myself 
Including. Dr. Uow;ird levie oC the Audio-Visual De[>artinent and £^c. James 
HcLeskey o£ Special Education. Tlie several graduate aesistant*^ liad had 
experience In one or the other area as well. 

The independent variables o£ greatest interest were the attention-* 
ijifluencing techni<iues Incorporated In media* Over a dt)zen were tested 
but priinary emphasis -was on arrows^ contmbt^ verbal cuing^ and i&otian^^ ^ 

— "Conceptually the technif^ues Ijere d,ivided Into attention-getting and 
attention-directing techniques and into learned and unlearned cties^ We 
hypothesized that the learned cues e.g^ arrows^ would be more effective w.ith 
olde?: children than younger. In contrast^ the unlearned cues (thore that ' 
appeal to basic attentional processes e.g. changes 1b brightness^ color» or 
morion) would be^ equall:^ effective, across age groups. 

^ Subjecte were r*hosen to reveal any developmental trend. -The satnple 
included th3 entire EMR (ed'ucable utentally retavded) population of the three, 
local middle schools and all of .those in the two elementary schoolo with 
the largest jouinber of^ EMR children. - ^ 

Subjects were Individually^ tested^ and.eAch served, as his/her own 
control In a repeated measures' design. Stljnal^ In' either^ elide or motion, 
picture form were rear, projected, onto a .sinall-sCreenrS feet'^lnr fronf ^ot^ thie 
subject. * 

During stiiruius. presentation a record of the subject^'s eye movemnts 
made. Following presentation^, either a recognition or recall test was given. 
Tlius the dependent variables were eye-fixation patterns and recognition or 

recall. ' ■ . 

■ * ■ ■ ■ ■ ^ , 

The eye-^aavement detectlim equipment was of the corneal reflection type» 
and the data^were recorded on 16 mm film, the subject wore a kind of fact 



napk vhl&h weighted about a pouiicl and vaa fitted decurely and comfortably 

to the heod* It was aligned for each subject so that a spot of light directed 

I ■ " ■ 

to the slde^of the right cornea reflected Into. a prism .system and ttirough 

fibre optics to the camera » Because .the e^e ball is-e^g-shaped Instead of 

rounds the-^fisltion of the reflected spot of light moves as.the eye maveoJ 

This spot of light » called an eye marker^ was superimposed over an Image of 

the scene being viewed^ and 'bdth vere recorded on X6 mm film* (See-Figure X) » 

The resuXt was a film record of the scene with a superimposed white mark 

Inti^TTmltitentXy moving and stopping where the subject was looking at any 

moment » The camera ran ajt: i f ratoes/second and thus provided 8 data points a 

aecmid as to whe^e the sabject*a eyea vere fixated* 

( An Initial exploratory study investigated^ the effects of attention 
influencing devices added to ^jistr fictional materials Intended for £KR learners* 
Fram^& were selected from^a couple of fllmstrlps to produce a 26*frame sound 
sl'ld^ set In two versions composed of cdntroX elides (unchanged from the 
original fllmstrlpq) and experimental slides (altered to Include a dozen 
different attentlon^influencing devices). This sound slide set vaa presented 
individually to 22' EMR objects divided^ between elementary and middle scliooX^ 

, levele» Eye'^movement records were made fallowed by a recognition memory test 
for selected objects^ both those that had been accentuated in the atlmull 
(1;arget objects) and thoae that had not (Incident objects) * detractors were 
from the same fllmstrlps but had not been previously shown* Overall recognition 
accuracy' daf^a were as follows: 

Target objects Incidental 6bJecto' ^ 

Experimental (accentuated) 94% 42£ 

Control (not accentuated) R2Z 52% 



As c^n be seea tlie e^tperlinental version Increaseil recognition memory for 
target objects (82% to 94) and reduced memory for Incidental objects (52% 

Of the twelve accentuation devices In this preliminary study » those having 

the largest' Influence on memory were arrows and audio prompts. ^ 

\ _^ , 

The effect of the attention-Influencing techniques on eye'^^in&vement 

patterns was consld[erable. - For nine of the attentlon^lnfluenclng devices 

studied » the eye rovements Indicated a positive effect » l;e. accentuated 

objects were fixated mdre rapidly and for a longer time than where the sea 

objects were xuit accentuated. These devices wer^' color» brightness, contrjb.st» 

sharpness of focus^ reductloit of irrelevant detail^ close-ups^ arrows^ 

Gutlln^g^ direct and indirect auditory cues. For exajople here Is the effect 

of audio cues ou the percent of tiioe the subjects fixated on tlie accentuated 

object as con^ared to- the same object without accentuation. 

, . Indirect cue Direct due 

, Mo audio (Object named) (Told to look a t object) 



Experimental (accentuated) ISX 29% 33X 

Control, (not accentuated) 12%. IZZ 7% ' 

- Hote that auditory verbal cues» both Indirect and direct^ about doubled 
looking time on the target object. However^ printed verbal labels vere not 
effective /for they were apparently not read by the retarded children In' this 
Initial study. ^ ^ . , 

The mora effective techniques from this study vere examined further In* 
follow up studies^ together with one not Initially studied: motion. 

In one series of studies stimuli vere nine slides each containing 
pictures of three familiar objects arranged in a triangle. See Figure 2. - 
l^ictures vere line dravlngs with moderate detail. In one condition an arrow 
pointed to the target object^ In another the target was high cPntrast (black 



linea on white ground) while the Incidental objects were low contraat (grey 
linea on white) ^ and In the control condition there waa no accentuation 

, The dependent varlablea were eye movementa plua recolP^iltlon memory in . 
-one. study and name recall In another atudy* Tlte picture recojf^ltlon data"! 
favored the a^row condition while the name recall data favored the contraat 
condition particularly for elementary £MR children* The largeat effecta In 
the eye*-inDvement data were attributable to apatlal location^ l»e» 40% of . 
fixations being on the object located upper central In the frame aa compared 
to 25% divided between the objects located lover left and right » 

In one follow-up atudy with almllar stlmtli the- independent variable waa 
verbal instructions, l^e; liook at the ♦ ^Compared wgxe oral, print, 
'oral plus print, and control conditions.' Tsrget objects wei^e either lower : 
.left or lower right to control for the spatial location effect previously 
obtained* All the verbal.accentuatlon techniques were highly snd. equally 
successful*. ^Ice ss tosny target objects were correctly recognized as cbmpsred 
to incidental objects* The eye-movement dsta alao indicated atrong dlfferen*- 
tial attention to the target object where verbally cued, that la more rapid 

■- ^ ^ .0 

orientation to it and a longer fixation time on It* For exazq)le here la a 
conpariaon o£ the on-target fixsClcn tijnea (seeonda) , ' 



Oral 
Both 
' Neither 



Elenentary 

-EMR 

2.10 
2.00 
1.07 



Middle School 
■ EMR 

1.92 

2.25 

2.05 

1.07 



Middle School 
Horroal 

1.78 

2. OA 

1.93 

1.25 
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Verbal cueing of all three kinds about doubled'the (ixat^on titne £or 
both levels of-EMR^chlldren and^ iinportantly /neutralized the differences due 
to ^ade lovel or ability level as measured by both^recognition ^nd eye-* 
movement data* ' 

In the other follow up study* arrow an4 motion cues were tested* 

* p. ' " . - ■ 

Stiouli consisted of twelve scenes each consisting of a group ot eight 
line drawings of familiar objects* The drawings. were^sparcely detailed and 
were arranged In a consistent pattern around' the edges of .the Cramc* 
(See Figure 3) • < 

The task, was to find the animal In each scene* - In four scenes an 
arrow accentuated the animal » In four otherd the animal moved slightly^ 
and In the other four there was no accentuation* 

The dependent variables were orientation time (measured by eye-movements) 
and recognition memory* To make the orientation-time measure more precise ' 

• H 

euch scene was preceded by a blank scene having a blinking star at the edge* 
Subjects were to look at the star first* dius providiug a consistent 
starting point in the subsequent search for the animal* 

Results showed that the'anl^ls deceiving the accentuating, cues were 
correctly recognized tnore than those not receiving the cues* i|o^ver' the 
effect differed across groups* there being no reliable effect for elementary 
^HR subjects /a significant effect (p'< «02) for mlddle^school EMR subjects 
and a borderline effect (p^ -«07) for the middle school normal subjects* 
Differences between treatments were In part masked by an overall celling 
effect In recognition memory* : - 

Differences were more apparent In orientation times as Indicated by the 
eya-^movement data» Time was measured from the onset of the scene to .the 




first eye^-flxation on the target animal. As can be seen In Figure 4^ the 
motion cotuiition was significantly more effective overall tturn the control 
(p ** .0001)^ but there was no difference between the arrow and control 
conditions, the durves suggest an interaction^ with the motion condition 
largely elimloatifig 4:Iie diCference between the £MR and normal childr^en. 

However^ statistical^' analysis failed to show this' effeqt to be reliable.' 

'/. . ^ 

Several tentative conclusions and recoimnendatlooB for practice can be 
drawa'froiQ these studies; 

1. Most attention^inf luencing techniques used in Instructional 

■ . '■ ■ ■ . ■ " ^ 

audiovisual presentations can have-.an;ijapact.up'oa the behavior '' - 

of -retarded as well as'hvirinal learners".^ However^ -these techniques'^ 

' ^ Vary,. in their effectiveness^ and aay, be laarglnaitln some cases. 

■ - 

Ue wmld speculate that the jef fectlvenctss of soioe techniques is 
eubetantlalXy less that supposed by designers and producers o'f 

. ' f * * 

audiovisual materials. 

2. Motion an at tent ion-*get ting cue^ was shoivn to. have a strong effect 
for both £MR and normal learneifs^ making more' rapid their. finding 
of the target object and lengthening their attention to it. 

3. Printed or spoken Instructions- to look at an Object^ attention- 
directing cues^ made'signlficant dlCt^rences in both recognition 
loemory and eye-movement patterns in'favor of the target objects 
as cODipared to the Incidental objects. This effect was uniform 
across all ages tested and eliminated; the differences between ^ 
retarded and normal children on. the task. 

.4. In some circumstances^ spatial location in the visual, fi'feld can 
- also have an important impact upon attention to an object^ the 
uppi?tr central position in a fraioe being a dominant one. 
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Tl,e eff«ctlvenes8 of several otlier .types of a'-tteution- influencing' 
..tcchnlnues„e,g., arrows, and firlghtncss contrast,^ was »11 In some 
conditions and only raodest In others. 

There is sone evidence tl,at arrows ulay be lees reliable for , , 
yomxger learners and more con^lex tasks, which is consistent w^th^ 
our prediction that arrows, being a learned or acquired- technique, 
would be developmental ly sensitive. • ^ ■ 

^e most cpnslsteiit effect of attention-influencing 'techniques 
was on- 4)fe-mave,9^ts, causing iWaicriers to look more quickly and ' 
for a longer time at the critical Information.' While these ' ' 
differences were only a matter of seconds, the effect In fixed-pace 
Hedla* •e;g. ^otipn picture or TV, -might be important^. Scenes In"- ^ 
such media ar<i 8omet:i»es .short," so. nin-productive :iookliig at . ■ 
irrelevant cues couid often be costly, for theie. is no chaucl" 1 ■ 
for a second look, This effect would be particularly serious 
for the young or EMR learner. 
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rig» 1* Schematic of eye-movenent detection and 
recording instrumentation* ' " , 




^•ig, 2, ■ ^Example of^type of stimulus. 
(control condition) used In studies o£ 
arrows, contrast, and verljal Instructions 
.„as-cues -to-lnf luence visual^ttehtloh, - 
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fig* 3. Example of type of stimulus 
used in study of arrows and motion 
( implied in duck) as cues to influence 
visual attention. 
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■^ig. A, Orientation tln«?s (seconds) to target object for 
«v5^i conditions and three groups: EtiR Elementary, nAR 
Middle School, and Normal Middle School., Jr* 
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